ABSTRACT
Sub-Category Divisions
When the respiratory diseases are divided into the respected malignant. However, out of the 111 malignant tumors, 98 INTRODUCTION the economy of all societies in developed and industrialized countries. Diseases of the respiratory system account for 1 in 5 deaths in the UK today, causing more than 58,500 deaths in men and 59,000 deaths in women in year 2004 [1] .
In developing countries, chronic respiratory diseases represent a challenge to public health due to their frequency, severity, projected trends, and economic impact [2] .
In fact, lower respiratory tract infections, chronic obstructive are each among the leading 10 causes of death worldwide [3] .
The extent of burden of respiratory diseases in Saudi Arabia is not well studied and only few clinical (not histopathological) studies [4] [5] [6] have been published describing the prevalence of respiratory diseases in hospitalized patients in Saudi Arabia. To the best of authors' knowledge, no studies have been reported so far on the pattern of histopathologically diagnosed respiratory diseases from this region.
In the present study the authors present the histopathological pattern of respiratory diseases at a tertiary care centre in western region of Saudi Arabia.
MATERIALS AND METHODS

Study Setting and Population
A retrospective cohort study of all histopathologically diagnosed respiratory diseases in the period between January 2000 and December 2010 was performed through department archives.
Data Collection
The data base was filtered using appropriate Systematized Nomenclature of Human Medicine (SNOWMED) morphologic codes, and cases were divided according to gender and age groups. Respiratory diseases were classified into ten diagnostic categories [7] . congenital pulmonary airway malformation, pulmonary infection, acute lung injury, obstructive lung diseases, restrictive lung diseases, lung diseases of vascular origin, pulmonary tumors, miscellaneous, no pathological diagnosis and insufficient. The tumors were classified according to the new WHO (World Health Organization) classification of pulmonary tumors [8] .
Each category is further sub classified into several subcategories and in number, percentage, male to female ratio, and the age distribution of each subcategory is calculated. Furthermore, all histopathological cases were divided according to four specific age groups as follows: 0-19, 20-39, 40-59, 60 and more years.
All cases were handled as per standard histopathological techniques which include paraffin embedding and Hematoxilyin and Eosin (H&E) staining. USA) . Descriptive and frequency statistics were obtained for the variables studied. The procedures followed in the present study were in accordance with the ethical standards of the hospital ethical committee on human experimentation and with the Helsinki Declaration of 1975, as revised in 2000.
Statistical Analysis
RESULTS
The present study identified 378 histopathologically diagnosed cases of respiratory diseases in a period of 10 females, the male: female ratio being 1.7:1. The most common histologically diagnosed respiratory diseases were order of frequency (Table 1 ). The percentage of insufficient pathological diagnosis on histological examination. These two previous categories both had a male: female ratio of nonspecific changes that did not fall into any of the previous diagnostic categories and were grouped under the diagnostic category of miscellaneous.
The primary malignant tumors (98 cases) were classified as follow (Table 2) : eighty-one (81) cases of large (Nonsmall) cell carcinoma, nine cases of small cell carcinoma and eight cases of non-epithelial malignancy. Furthermore, the large (Non-small) cell carcinomas were: 22 cases of squamous cell carcinoma, 17 cases of adenocarcinoma, 1 case of adenosquamous carcinoma and 41 cases of large cell undifferentiated carcinoma. The non-epithelial primary malignancies (8 cases) were 5 cases of primary lymphomas, one case of peripheral neuroectodermal tumor and two cases of primary lung sarcomas.
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Abdullah and MuŌi Table 3 . SubcategorizaƟon of pulmonary infecƟons. The most common respiratory infection (Table 3 ) was (both in male patients). Table 4 . Overall distribuƟon of respiratory diseases with gender raƟo. The most common obstructive lung disease was emphysema diseases, the most common was interstitial fibrosis of Among the congenital lesions, brachial cleft cyst was most However, the miscellaneous category included non-specific
Pulmonary infections
Age group classifications
When respiratory diseases were classified according to the four specific age groups, the findings were as follows: in the age group 0-19 a total of 36 cases were identified ( Table  5 ). The most common respiratory disease in this age group was pulmonary congenital diseases followed by pulmonary infections and obstructive lung diseases. In the age group 20-39 years old, a total of 78 cases were identified. The most common respiratory diseases were miscellaneous lesions followed by pulmonary infection, pulmonary tumors, congenital pulmonary airway malformation and obstructive lung diseases. In the age group of 40-59 years old, a total of 122 cases were identified. The most common respiratory diseases were pulmonary tumors followed by miscellaneous lesions, obstructive lung diseases and pulmonary infection.
In the age group of 60 years or more, a total of 142 cases were identified. The most common respiratory disease was pulmonary tumors followed by miscellaneous lesions, pulmonary infection and restrictive lung diseases.
DISCUSSION
The present study shows that the overall most common histopathological pattern of respiratory disease is pulmonary 
Obstructive Lung Diseases
Asthma 2
Emphysema 16
Bronchiectais 4
Total 22
Restrictive Lung Diseases
Intersititial pneumonia 4
Intersititial brosis of unknown origin 9 COPD 3
Total 16
Abdullah and MuŌi Since there have been no previous studies of the histopathological pattern of respiratory diseases from the same region or nationally, it was not possible to compare our results with other studies of the same type. However, the data was compared with several local and international clinical studies. It was found that the present findings differ from the study published from the same centre by Alamoudi [4] who reviewed the pattern of respiratory diseases in hospitalized patients in a period of 5 years. Based on his clinical analysis, hospitalized patients. In the study performed by Desalu et al. [9] , the morbidity and mortality related to respiratory diseases among adults attending a tertiary-care hospital in Nigeria, was determined that respiratory diseases accounted individuals presenting respiratory conditions were women, the male: female ratio being1:1.4. The mentioned study [9] showed that the 25-44 year age group was the age group most in the lower socioeconomic classes. The differences between these two studies by Alamoudi [4] and Desalu et al. [9] and the present study can be explained by the different environment and diverse approach of both studies. The present study is based on the analysis of all cases which underwent pathological examination only, while the mentioned studies concentrated on all hospitalized patients regardless of whether pathological biopsy was taken or not.
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In another study by Desalu et al. [10] , the pattern of respiratory diseases seen among adults in an Emergency Room (ER) and their mortality within 24 hrs in a health facility in Nigeria was determined. A total of 3671 cases were seen, 368 were room visitations. The male to female patients ratio was 1.2:1 was the most common cases seen in the ER, followed by respiratory diseases among adults causing emergency room visits and early mortality in this health facility in Nigeria. pattern of respiratory diseases in the present study. The incidence of lung cancer varies between different countries worldwide. Central and eastern Europe and North America has the highest rate of lung cancer in men, especially and northern Europe has the highest incidence of lung cancer in women [11] . The lowest lung cancer incidence rates in both men and women are found in African countries. Higher smoking rate in urban areas leads to higher rates of lung cancer in such areas. Other factors that may also contribute include poor diet, exposure to industrial carcinogens and air pollution [12, 13] . In Saudi Arabia, lung cancer ranks fifth among the male population and 15th among the female population, with a male to female ratio of 3:1 [14] . In USA, adenocarcinoma is considered now the most common histopathological pattern of lung cancer [13] .
In Saudi Arabia, the pattern is slightly different. Alamoudi [15] in his study of 114 lung cancer cases identified that squamous cell carcinoma is the most common histologic type with a mean age for lung cancer of 59.8. In his study, almost to these previous reports, the present data shows that a large cell undifferentiated carcinoma is the most common histopathological pattern, followed by squamous cell carcinoma, and then, adenocarcinoma. In order to address the discrepancy between the two studies, the slides of these large cell undifferentiated carcinoma cases were reviewed by two pathologists separately and both concurred with the histopathological reports already given by light microscopy in these cases. The major limitation encountered in diagnosing such cases was based on small biopsies, limiting the field area available for evaluation and sub-categorization as well as the inability to further study these tumors by electron of lung cancers are undifferentiated tumors which lack the diagnostic features of the other common subtypes. Cases of large cell undifferentiated, include mainly tumors which have no definite morphological features of adenocarcinoma or squamous cell carcinoma. This is therefore to some extent, a default classification, made when other specific histology has been excluded.
The second most common histopathological pattern of respiratory diseases in the present study is pulmonary common in the age group of 20-39 years old (8 cases) and the age group of 40-59 years old (7 cases). The slightly higher frequency of tuberculosis in Saudi Arabia may be explained by the high increase of Muslim pilgrimage to the Holy City of Makkah. In fact, Muslims worldwide are exposed to a huge affliction of various cross infections, including tuberculosis which further complicates by communicability due to overcrowding during Hajj and Ramadan.
Worldwide, the tuberculosis incidence rate has fallen since 2002. According to the World Health Organization 2011 Tuberculosis Global Report [16] , with 8.8 million incident cases of TB and 1.1 million deaths from TB among HIVnegative people in 2010 [16] .
Obstructive lung diseases ranked the third most common histopathological pattern, and the most common subcategory of obstructive pulmonary diseases on histopathological examination was emphysema (11 cases) followed by bronchiactasis (4 cases) and asthma (1 case). Obstructive pulmonary diseases were more common in the age group of 40-59 years old, followed by the age group of 0-19 years .This pattern is different from the study by Alamoudi [4] where asthma was the most common respiratory disease encountered in hospitalized patients. In comparison to the mentioned clinical study, few asthmatic cases undergo biopsy, and therefore, only few will have undergone pathological examination.
Congenital, restrictive lung diseases and lung diseases of vascular origin will not be further discussed due to the small number of such cases in the present study. The percentage together with the cases diagnosed as having no pathological diagnosis were mainly trans-bronchial biopsies done for a clinical diagnosis of either tuberculosis or malignancy. Sampling error and operator's experience play a role in such cases. were categorized as miscellaneous which include subcategories such as non-specific inflammatory and reactive cellular changes, atypical cellular changes and squamous metaplasia. The high number of such diagnostic categories may be due to the improper selection of patients for lung biopsies and sampling error which will target the surrounding reactive changes, rather than the actual lesion. Also, due to lack of standardized pathological diagnostic terminology system
CONCLUSION
The present case study concludes that lung tumors are the most common form of histopathologically diagnosed respiratory diseases in our region followed by pulmonary infections, especially tuberculosis. The incidence of pulmonary tumors increases with the increase of age. Therefore, further population based studies on respiratory pathology in Saudi Arabia would lend further insight into the epidemiological pattern and extent of pulmonary tumors and infections.
